Introduction
Several studies have shown that auditory and especially auditory-visual stimuli elicit following during the first several days after hatching (BOYD & FABRICIUS, 1965; FISCHER, 1972; GOTTLIEB, 1963 GOTTLIEB, , 1971 SMITH & BIRD, 1963) . WHITE & DEL RIO PESADO (1983) found that while auditory cues initiate following, visual cues play a role in sustaining it. EVANS (1972) has shown that conspicuous visual stimuli when presented in association with auditory stimuli such as a recording of the words "brupp" or "cluck" will result in the development of auditory discrimination. COWAN (1974) with two individually distinct clucks obtained similar results.
While chicks are attracted to repetitive sounds of low frequency, the cluck of the broody hen has an optimal quality rate and loudness (COLLIAS & Joos, 1953) . Naive chicks will approach the species specific maternal call in preference to other maternal calls (RAMSAY & HESS, 1954; GOTTLIEB, 1965) . ALLEN (1977 ALLEN ( , 1979 found similar evidence of species recognition in willow grouse. RAMSAY (1951) found that 2 day old chicks could find their mother who was hidden from view in a wooden box while BRUCKNER (1933) and COLLIAS (1952) mixed chicks of different broods in the dark and found that they showed a tendency to sort themselves out and go to their own mother. Later KENT (1987) found that chicks could discriminate between their own and an alien hen using 1) I wish to thank Prof. R. J. ANDREW for his helpful comments on an earlier version of this manuscript. I wish to thank Mr R. KETTLE, University Sussex, U.K. and Mr R. RANFT of The British Library (National Sound Archive), London, U.K., for preparing sonagrams of the maternal vocalizations used in this study. I wish to thank Mr P. Sheehan and Mr P. McNAMARA for assistance with recording of the sounds and the care of the hens and chicks.
'cluck' vocalizations only, at 3 days of age. Thus auditory stimuli play a role in the development of the following response, discrimination learning in the laboratory, species recognition and also in the recognition of the mother hen by the chick. In this study the "cluck" of the mother hen is examined spectrographically .
This should complement previous work, mentioned above, and perhaps enable identification of features of the cluck stimuli that may be used by the chick to recognise the parent.
Evidence of individual differences in the maternal calls of a number of bird species have already been presented. TSCHANZ ( 
Method
Clucks and some other related calls were recorded on the 3rd day post hatching (after temporary removal of the chicks) using an ITT model SL 520 tape recorder, BASF Chromoxide cassette tape and a VIVANCO Model EM40 unidirectional microphone suspended approx. 30 cm above the top surface of the brood box in which the hen was temporarily held. The hens were from a flock of about 45 domestic bantams housed in a free range environment with access to fields and a farm yard as described by KENT (1987) . Later using different groups of hens from the same population, recordings of the maternal clucks were made on day 3 and again on day 9 post hatching; recordings of both cluck vocalization and the food calls were also made.
Analysis of the cluck vocalizations. Recordings of selected clucks were sent to the National Sound Archive of the British Library in London, for analysis on a "Voice Identification Inc., Model RT-1000 digital sonagraph". Sonagrams for each of 3 consecutive clucks for each hen were produced with the 0-7200 Hz range and 75 Hz band width setting. Eight physical parameters for each cluck were examined by direct measurement on the spectrograms. The measurements made were:
(A) duration (within 10 ms); (B) maximum frequency (Hz) at the beginning of the cluck, (within 100 Hz); (C) maximum absolute frequency, (within 100 Hz); (D) maximum frequency at end of cluck, (within 100 Hz); (E) positive pitch change (difference in Hz between the beginning of the cluck (B) and the maximum Hz (C), within 100 Hz);
